A new benzylisoquinoline alkaloid, lincangenine-4--D-glucopyranoside (1), has been isolated from the roots of Leontice altaica, together with 5 known alkaloids. Its structure was elucidated on the basis of 1D and 2D NMR data, and chemical means.
Leontice altaica (syn. Gymnospermium altaicum, Berberidaceae) is a folk medicine used for the treatment of epilepsy and cold. Plants of the genus Leontice or Gymnospermium have been known to contain quinolizidine alkaloids, benzylisoquinoline alkaloids, and triterpene saponins, and some activity such as antioxidant, anticholinesterase, and anti-inflammatory have also been reported [1] [2] [3] [4] . In our research for structurally and biologically interesting natural products [5] [6] [7] , we isolated a new benzylisoquinoline alkaloid, lincangenine-4--D-glucopyranoside (1, Figure 1a ), from the roots of L. altaica, together with five known alkaloids, tembetarine [8] , magnoflorine [9] , N-methylcytisine, Nmethyllaudanidine [10] , and oblongine [11] .
The structure elucidation of 1 and its activity are described herein.
Compound 1 was isolated as an optically active, [] D 22 +21 (c 1.0, MeOH), yellow amorphous solid. The molecular formula was determined by HRESIMS (m/z 530.2012 [M] + ,  -1.4 mmu) to be C 27 H 32 NO 10 , and the IR absorption at 3395 cm -1 indicated the presence of a hydroxyl group. The 1 H NMR data (Table 1) revealed the presence of four methoxy groups ( H 3.96 - H 4.22), oxymethine or oxymethylene protons indicative of a sugar moiety ( H 3.21 - H 4.97), and aromatic proton signals characteristic of berberine type alkaloids ( H 7.61 - H 9.80). Furthermore, the 1 H NMR data of 1 are similar to those of palmatine [12] , except for the additional signals ascribed to the sugar moiety and the absence of the H-4 signal. These data suggested that 1 is a 4-O-glycoside of palmatine. Analysis of the 2D NMR data (Figure 1b ) supported the structure of 1 as a palmatine derivative. The 1 H-1 H COSY correlations of H-1'/H-2', and H-5'/H-4' and H 2 -6', and HMBC correlations of H 2 -5 to C-4, H-1' to C-4, C-3' and C-5', and H-5' to C-3' indicated the connectivity of a hexapyranoside to C-4 of palmatine. The sugar moiety was assumed to be -glucopyranoside based on the 13 C NMR chemical shifts of C-1' -C-6' and the coupling constant of H-1' (7.7 Hz). Finally, spectroscopic data of synthesized lincangenine-4--D-glucopyranoside (scheme 1) were in complete agreement with those of 1.
Compound 1 was tested for cytotoxic activity against HL-60 cells, and for lipid-droplets accumulation inhibition activity in MC3T3-G2/PA6 cells, but was found to be inactive. 
Extraction and isolation:
Finely powdered roots of L. altaica (240 g) were extracted with MeOH at room temperature. The combined extracts were evaporated under reduced pressure to give a residue (18 g), which was dissolved in water and partitioned with solvents of increasing polarities, n-hexane, CHCl 3 and n-BuOH, to give n-hexane (570 mg), CHCl 3 (1.42 g) and n-BuOH fractions (4.0 g). Repeated separation and purification of the CHCl 3 fraction using Sephadex LH-20 column chromatography (CHCl 3 /MeOH 1:1), and ODS HPLC (H 2 O/MeCN with 0.1%TFA) yielded 1 (1.7 mg, 0.0007%), magnoflorine (2.1 mg, 0.0009%), N-methyllaudanidine (1.7 mg, 0.0007%) and N-methylcytisine (3.2 mg, 0.0013%). In addition, repeated separation and purification of the n-BuOH fraction using ODS (H 2 O/MeOH) and amino silica gel (CHCl 3 /MeOH) CC yielded oblongine (2.1 mg, 0.0009%) and tembetarine (2.3 mg, 0.0010%). 
Lincangenine-4--D-glucopyranoside

Synthesis of 1:
Lincangenine was synthesized using a modified method of Wang et al. [13] (Scheme 1, steps a -i). Subsequent glycosylation of lincangenine with -D-tetraacetylglucopyranosyl bromide using the method reported by Chen et al. [14] yielded 1 (Scheme 1, steps j and k).
